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(54) PLL CIRCUIT 
(57)Abstract: 

PURPOSE: To improve S/N of the PLL circuit in the frequency 
synthesizer of a reception system by providing a dead zone for phase 
comparison and realizing stable synchronous convergence. 
CONSTITUTION: A phase leading PD pulse is delayed by a delay device 
11b and is inputted to the clock input of a D-FF 13b. The PD pulse is 
integrated by a time constant circuit 10b, and this integral waveform is 
compared with the threshold of a transistor TR 15b, and, a pulse is 
generated when it is larger than this threshold. This pulse is inputted to 
the data input of the D-FF 13b to latch the PD pulse, and the D-FF 13b 
is reset by an OR gate 14b at the time of disappearance of the PD 
pulse. Its Q output RD is supplied to a charge pump and a loop filter to 
obtain the control voltage of a VCO. Consequently, the dead zone is 
determined by CR of the time constant circuit 10b and the threshold of 
the TR 15b, and the PD pulse larger than the dead zone is outputted as 
it is, and therefore, synchronous convergence is stabilized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An armature- voltage control oscillation means and a phase-comparison means to make the phase comparison of 
this oscillation output frequency signal and external oscillation signalling frequency, It is a PLL circuit including a control- 
voltage generation means to generate the control voltage of the aforementioned armature- voltage control oscillation means 
according to this phase-comparison output, the aforementioned control-voltage generation means A delay means by which 
the aforementioned phase-comparison output is delayed, and the time constant circuit which considers the aforementioned 
phase-comparison output as an input, The PLL circuit characterized by being constituted including a latch means to cancel 
this latch state when the output state of the aforementioned time constant circuit is latched and the output of the 
aforementioned delay means disappears by the output of the aforementioned delay means so that the aforementioned control 
voltage may be generated using this latch output. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the PLL circuit used in order to obtain the stable synchronizing 

signal in strange recovery technology about a PLL (phase locked loop) circuit. 

[0002] 

[Description of the Prior Art] A PLL circuit detects the phase contrast of the reference frequency signal given from the 
outside, and the dividing output which carried out dividing of the oscillation output of VCO (voltage controlled oscillator), 
controls VCO by direct current voltage according to the phase contrast, and obtains a stable oscillation output. 
[0003] In the receiving system, it mixed with the receiving RF signal by having made this oscillation output into the local 
oscillation signal, and the IF signal was created and alignment has been obtained for the frequency change at the time of a 
channel change by changing the division ratio of a counting-down circuit (program divider), or using a direct digital 
synthesizer etc. and changing the reference frequency signal itself to the source of a signal. 

[0004] In local oscillation frequency synthesizer SASHIZA, for a high-speed frequency change, the high interest profit 
design of a system is performed, but on the other hand noise bandwidth becomes large, it is easy to incorporate noise in a 
system, and C/N-ary of an oscillation output pose a problem. The method of extending the neutral zone (DETTO zone) in a 
phase comparison as a negative measure in such a case is taken. 

[0005] Drawing 5 is the circuit diagram showing the portion of the phase comparator of the conventional PLL circuit shown 
in JP,63-260317,A. reference frequency signal fR with which the 1st D-FF and 23 were impressed to the 2nd D-FF, and 24 
was impressed [21 ] to the clocked-into terminal of 1st D-FF22 for a charge pump and 22 The 1st delayed delay circuit and 
dividing signal fP with which 25 was impressed to the clocked-into terminal of 2nd D-FF23 It is the 2nd delayed delay 
circuit. 25 and 24 are delay circuits and 28 and 29 are the DETTO zone expansion signal DZ. It is the circuit which 
responds and chooses the amount of delay. 

[0006] Next, operation is explained, input terminal Dl of D-FF22 **** ~ reversal output Q2 of D-FF it impresses - having 
- input terminal D2 of D-FF23 **** - reversal output Ql of D-FF22 it impresses - having - output Ql it is impressed by 
the gate of NMOS26 of the charge pump circuit 21 having - output Q2 It is impressed by the gate of NMOS27. 
[0007] DETTO zone expansion signal DZ If it turns OFF ("0"), the delay signal of the last stage of a delay circuit will be 
chosen from selection circuitries 28 and 29. 

[0008] First, dividing signal fP It receives and is the reference frequency signal fR. It is fP, as it is shown in drawing 6 (A), 
when the phase is in agreement. fR By the standup, both D-FF 22 and 23 incorporate a mutual reversal output "1", and it is 
an output Ql respectively. And Q2 It outputs. These outputs Ql and Q2 It goes up by the inclination shown as a solid line 
like drawing 6 (C), and is threshold voltage Vt. It is TD the time of reaching. Output Rl of selection circuitries 28 and 29 
R2 It starts. 

[0009] That is, the amount of the maximum delay of delay circuits 24 and 25 is TD. It has designed so that it may become 
equal, and it is an output Rl and R2. It is reset and both D-FF 22 and 23 are outputs Ql and Q2. It falls, therefore neither of 
NMOSes 26 and 27 turn on in this case, and the output PD according to phase contrast is not outputted. 
[0010] As shown by drawing 6 (B), after fR ' has become early for 10ns, D-FF22 incorporates "1" and is an output Ql. It 
starts like dotted-line ** of (C). It is behind for 10ns and D-FF23 is fP. "1" is incorporated in a standup and it is the output 
Q2. It goes up. Next, when Rl ' is outputted from a selection circuitry 28, it is reset and D-FF23 is an output Q2. Vt Before 
reaching, it falls like dashed line ** of (C). 

[001 1] On the other hand, it is the output Ql of D-FF22. Vt It reaches and is the output R2 of a selection circuitry 29. D- 
FF22 will be reset. Therefore, output Ql Vt The period which became above, and NMOS26 are turned on, and the output 
PD according to phase contrast "0" is outputted. That is, in the case of drawing 6 (C), it is fR. When it becomes early, it is 
an output R2. Before being outputted, it is surely Vt. Reaching, a dead zone serves as zero. 

[0012] Next, DZ= "1" is a case and, as for drawing 6 (D), the delay signal with few amounts of delay than the time of DZ= 



"0" is chosen. It is f R first. fP When the phase is in agreement, it is the output Rl of a delay circuit. R2 What is generates 
is TD. Since it becomes early, it is Ql. Q2 Vt D-FF 22 and 23 is reset without reaching. 

[0013] Now and output Rl R2 TD It is fR when it is a delay signal early for 10ns. When it becomes early for 10ns like 
drawing 6 (D), it is the output Ql of D-FF22. It goes up, as shown by the solid line of (D), and it is Vt. Since an output R7 
occurs just before reaching, D-FF22 is reset, and it is Ql . It falls. 

[0014] Therefore, in the case of drawing 6 (E), it is fR. fP Phase contrast is an output Ql within in 10ns. Vt Output PD 
corresponding to [ before reaching D-FF22 will surely be reset and NMOS26 is turned on, and ] phase contrast It is not 
generated. That is, the dead zone for 10ns is prepared, the same - fP if it comes out 10 or less ns when it becomes earlier 
than fR - output Q2 of D-FF23 Vt Since D-FF23 is reset before reaching, the dead zone for 10ns occurs. 
[0015] By preparing a dead zone, frequent generating of a control pulse which serves as disturbance of VCO in the state 
where the PLL circuit locks was prevented, and noise signals, such as a jitter nozzle, were also omitted, and S/N is 
improved sharply. 
[0016] 

[Problem(s) to be Solved by the Invention] In the PLL circuit constituted from a conventional phase-comparison circuit 
mentioned above, there is a problem on which the reaction of a system becomes slow to the phase contrast near the dead 
zone. 

[0017] For example, fR fP When the case where received and it becomes early for 12ns is assumed, it comes to be shown 
in drawing 7 . In the state of the dead zone 0 of DZ = "0", it is an output Ql. Vt It can put at about 12ns and the time it is 
over is PD. Although 11 1" is outputted for 12ns as a signal a dead-zone 10ns [ of DZ = "T ] state -- output Ql Vt about 2ns 
of time to exceed - becoming - PD As a signal, for 2ns continues but the rate of the integration voltage value change 
which controls VCO which lets a loop filter pass boils T' dully. 

[0018] If the property of this phase comparison is shown in drawing, it will become like drawing 8 . fR fP Since the time 
which sees relatively and is deleted in 10ns for the dead-zone setup becomes small when phase contrast is large, although 
influence decreases, the sensitivity as a remarkable system deteriorates near the dead zone. 

[0019] Specifically, although it is convenient to change to near shift frequency at the time of the change of the oscillation 
frequency of a PLL circuit, alignment near a convergence value is affected and there is a trouble which the phenomenon in 
which vibration drags on to a convergence value tends to produce. 

[0020] The purpose of this invention is offering the PLL circuit which enabled stable synchronous convergence, preparing a 

dead zone at the time of a phase comparison. 

[0021] 

[Means for Solving the Problem] A phase-comparison means to make the phase comparison of an armature-voltage control 
oscillation means, and this oscillation output frequency signal and external oscillation signalling frequency according to this 
invention, It is a PLL circuit including a control-voltage generation means to generate the control voltage of the 
aforementioned armature-voltage control oscillation means according to this phase-comparison output, the aforementioned 
control-voltage generation means A delay means by which the aforementioned phase-comparison output is delayed, and the 
time constant circuit which considers the aforementioned phase-comparison output as an input, When the output state of the 
aforementioned time constant circuit is latched and the output of the aforementioned delay means disappears by the output 
of the aforementioned delay means, the PLL circuit characterized by being constituted including a latch means to cancel 
this latch state so that the aforementioned control voltage may be generated using this latch output is obtained. 
[0022] 

[Example] It explains in detail, referring to a drawing about the example of this invention below. 
[0023] Drawing 1 is the block diagram of the example of this invention, and is reference frequency fR. The output of 
generated VCO 1 turns into one input of a phase comparator 3. Frequency fP which carried out dividing of the oscillation 
frequency of VC07 to the other inputs of this phase comparator 3 with the counting-down circuit 2 The signal is impressed. 

[0024] It is the lead signal PD of the pulse width according to the phase contrast from a phase comparator 3. It is behind, 
Signal PU is outputted and it is inputted into filter circuits 4a and 4b, respectively. These filter circuits 4a and 4b are 
circuits of the feature portion of this invention, and the one example is shown in drawing 2 . They are PD and PU, a dead 
zone being set up in these filter circuits 4a and 4b. Phase contrast signals RU and RD with which pulse width (phase 
contrast information is included) does not change It is generated. 

[0025] These phase contrast signals RU and RD It becomes the control voltage of VC07 by being inputted into a loop filter 
6 and finding the integral through the charge pump 5. 

[0026] The output of this VC07 serves as local oscillation frequency in a receiving system, change instructions of a 
receiving channel are answered, the oscillation frequency fR of reference frequency VCO 1 and the division ratio of the 
program divider 2 are controlled, and the PLL frequency synthesizer is constituted. 

[0027] Drawing 2 (A) and (B) are each example circuit diagram of the filter circuits 4a and 4b of drawing 1 . First, if 



drawing '2 (A) is referred to, it is the lead signal PU. It is inputted into delay circuit 1 la and time constant circuit 10a, 
respectively. The delay output of delay circuit 1 la turns into a clocked into of D-FF13a which constitutes latch circuit 12a. 
[0028] The output of time constant circuit 10a turns into a base input of PNP transistor 15a which constitutes latch circuit 
12a, and the emitter output of this transistor 15a turns into one input of OR-gate 14a while turning into a data input of D- 
FF13a. The delay output of delay circuit 1 la is impressed to the other inputs of this OR-gate 14a, or the output is the reset 
input of D-FF13a. And the reversal Q output of D-FF13a is RU. It becomes. 

[0029] Drawing 2 (B) is the delay signal PD. Although it consists of delay circuit 1 lb, time constant circuit 10b, and latch 
circuit 12b concretely also about the side The polarity of the power supply line of time constant circuit 10b and the polarity 
of transistor 15b in a latch circuit progress, and it is Signal PU. It has become contrary to a side. Moreover, the collector 
output of transistor 15b is inverted in inverter 16b, and is the data input of D-FF13b, and one input of OR-gate 14b, 
[0030] Drawing 3 is each signal wave form view showing operation of the circuit of drawing 2 (B), and is fR. fP When it 
receives and a phase is overdue, it is the delay signal PD. Two PDs from which it is a thing at the time of being outputted, 
and it is behind in this example, and a degree differs The pulse is shown. 

[0031] PD shown in (C) A pulse is changed into the loose wave (integration wave) of the standup shown in (d) with the 
time constant of time constant circuit 10b. This wave is the threshold Vt of transistor 15b. PD which is not attained By the 
pulse, transistor 15b does not turn on and, therefore, the data input signal (D input signal) from inverter 16b to D-FF13b is 
not generated. On the other hand, an integration wave is Threshold Vt. PD to attain By the pulse, transistor 15b is 
generated, as it turns on and a data input signal shows (e) from inverter 16b, and for this data input signal, an integration 
wave is Threshold Vt. It is generated until it becomes smallness. 

[0032] the clocked into of D-FF13b - PD a pulse - time tD only - **** delay PD shown in delayed (f) The pulse is 
supplied. Here, it is a time delay tD. Same [ in the time tM (refer to drawing (e)) to become settled with the time constant 
of time constant circuit 10b / almost ] or it is tM. tD If it selects to smallness a little, it synchronizes with the standup timin 
timing of a clock signal (delay pulse PD), and a data input signal is incorporated and latched to D-FF13b. 
[0033] Delay PD It is the filter circuit output RD which a latch state is reset and is shown in (g) as a result since D-FF13b 
will be reset by the output of OR-gate 14b, if a pulse falls. It will be obtained. 

[0034] Therefore, lead signal PD according to phase contrast Therefore, it is the threshold Vt of filter circuit 12b, without 
being inputted into the latter charge pump 5 by letting filter circuit 4b ( drawing. 1 ) pass depending on the degree of the 
phase contrast. Time tM to become settled It becomes a dead zone. 

[0035] phase-lead-lag-network signal PD exceeding a dead zone ******** without the wave of the pulse changing, since 
there is no bird clapper dully like the former comparatively, the thing of the integration [ by which it is outputted to the 
charge pump 5 ] voltage value change which controls [ near the dead zone / come out and ] VC07 shown in drawing 4 as a 
phase-comparison property is obtained 

[0036] In addition, outputs RU and RD of filter circuits 4a and 4b PU and PD Receiving time delay TD If it attaches, it is a 
dead zone tM. It can compare and ignore at the convergence time (order for 1 or less ms) demanded also as 100ns 
(10MHZ) or more than it at the time of the channel change of local oscillation frequency. 

[0037] Stopping at the circuit of drawing 2 only being shown in an example, it is clear for various circuit deformation to be 

possible. 

[0038] 

[Effect of the Invention] There is an effect that a highly efficient PLL circuit without vibration near the convergence value 
or a tailing phenomenon is realizable, at the time of a channel change, setting up the dead zone in a phase comparison, 
when PLL is designed by high interest profit for the high-speed channel change which was described above and which is 
demanded in a PLL receiving system like according to this invention. 

[0039] If it states quantitatively, there is an improvement of lOdB or more with an S/N value, and shortening for 2ms or 
more can be aimed at in channel change convergence time. 
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TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the PLL circuit used in order to obtain the stable synchronizing 
signal in strange recovery technology about a PLL (phase locked loop) circuit. 
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PRIOR ART 



[Description of the Prior Art] A PLL circuit detects the phase contrast of the reference frequency signal given from the 
outside, and the dividing output which carried out dividing of the oscillation output of VCO (voltage controlled oscillator), 
controls VCO by direct current voltage according to the phase contrast, and obtains a stable oscillation output. 
[0003] In the receiving system, it mixed with the receiving RF signal by having made this oscillation output into the local 
oscillation signal, and the IF signal was created and alignment has been obtained for the frequency change at the time of a 
channel change by changing the division ratio of a counting-down circuit (program divider), or using a direct digital 
synthesizer etc. and changing the reference frequency signal itself to the source of a signal 

[0004] In local oscillation frequency synthesizer SASHIZA, for a high-speed frequency change, the high interest profit 
design of a system is performed, but on the other hand noise bandwidth becomes large, it is easy to incorporate noise in a 
system, and C/N-ary of an oscillation output pose a problem. The method of extending the neutral zone (DETTO zone) in a 
phase comparison as a negative measure in such a case is taken. 

[0005] For a charge pump and 22, 21 is the reference frequency signal fR with which drawing, 5 was the circuit diagram 
showing the portion of the phase comparator of the conventional PLL circuit shown in JP,63-260317,A, the 1st D-FF and 
23 were impressed to the 2nd D-FF, and 24 was impressed to the clocked-into terminal of 1st D-FF22. 25 is the 1st delayed 
delay circuit and the dividing signal fP impressed to the clocked-into terminal of 2nd D-FF23. It is the 2nd delayed delay 
circuit. 25 and 24 are delay circuits and 28 and 29 are the DETTO zone expansion signal DZ. It is the circuit which 
responds and chooses the amount of delay. 

[0006] Next, operation is explained, input terminal Dl of D-FF22 **** - reversal output Q2 of D-FF it impresses - having 
- input terminal D2 of D-FF23 **** - reversal output Ql of D-FF22 it impresses - having - output Ql it is impressed by 
the gate of NMOS26 of the charge pump circuit 21 - having - output Q2 It is impressed by the gate of NMOS27. 
[0007] DETTO zone expansion signal DZ If it turns OFF ("0"), the delay signal of the last stage of a delay circuit will be 
chosen from selection circuitries 28 and 29. 

[0008] First, dividing signal fP It receives and is the reference frequency signal fR. It is IP, as it is shown in drawing 6 (A), 
when the phase is in agreement. fR By the standup, both D-FF 22 and 23 incorporate a mutual reversal output "1", and it is 
an output Ql respectively. And Q2 It outputs. These outputs Ql and Q2 It goes up by the inclination shown as a solid line 
like drawing 6 (C), and is threshold voltage Vt. It is TD the time of reaching. Output Rl of selection circuitries 28 and 29 
R2 It starts. 

[0009] That is, the amount of the maximum delay of delay circuits 24 and 25 is TD. It has designed so that it may become 
equal, and it is an output Rl and R2. It is reset and both D-FF 22 and 23 are outputs Ql and Q2. It falls, therefore neither of 
NMOSes 26 and 27 turn on in this case, and the output PD according to phase contrast is not outputted. 
[0010] As shown by drawing 6 (B), after fR ' has become early for 10ns, D-FF22 incorporates "1" and is an output Ql. It 
starts like dotted-line ** of (C). It is behind for 10ns and D-FF23 is fP. "1" is incorporated in a standup and it is the output 
Q2. It goes up. Next, when Rl' is outputted from a selection circuitry 28, it is reset and D-FF23 is an output Q2. Vt Before 
reaching, it falls like dashed line ** of (C). 

[001 1] On the other hand, it is the output Ql of D-FF22. Vt It reaches and is the output R2 of a selection circuitry 29. D- 
FF22 will be reset. Therefore, output Ql Vt The period which became above, and NMOS26 are turned on, and the output 
PD according to phase contrast "0" is outputted. That is, in the case of drawing 6 (C), it is fR. When it becomes early, it is 
an output R2. Before being outputted, it is surely Vt. Reaching, a dead zone serves as zero. 

[0012] Next, DZ= "1" is a case and, as for drawing 6 (D), the delay signal with few amounts of delay than the time of DZ= 
"0" is chosen. It is f R first. fP When the phase is in agreement, it is the output Rl of a delay circuit. R2 What is generated 
is TD. Since it becomes early, it is Ql. Q2 Vt D-FF 22 and 23 is reset without reaching. 

[0013] Now and output Rl R2 TD It is fR when it is a delay signal early for 10ns. When it becomes early for 10ns like 
drawing 6 (D), it is the output Ql of D-FF22. It goes up, as shown by the solid line of (D), and it is Vt. Since an output R2 
occurs just before reaching, D-FF22 is reset, and it is Ql. It falls. 



[tX)14] Therefore, in the case of drawing. 6 (E), it is fR. fP Phase contrast is an output Ql within in 10ns. Vt Output PD 
corresponding to [ before reaching D-FF22 will surely be reset and NMOS26 is turned on, and ] phase contrast It is not 
generated. That is, the dead zone for 10ns is prepared, the same - fP if it comes out 10 or less ns when it becomes earlier 
than fR - output Q2 of D-FF23 Vt Since D-FF23 is reset before reaching, the dead zone for 10ns occurs. 
[0015] By preparing a dead zone, frequent generating of a control pulse which serves as disturbance of VCO in the state 
where the PLL circuit locks was prevented, and noise signals, such as a jitter nozzle, were also omitted, and S/N is 
improved sharply. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] There is an effect that a highly efficient PLL circuit without vibration near the convergence value 
or a tailing phenomenon is realizable, at the time of a channel change, setting up the dead zone in a phase comparison, 
when PLL is designed by high interest profit for the high-speed channel change which was described above and which is 
demanded in a PLL receiving system like according to this invention. 

[0039] If it states quantitatively, there is an improvement of lOdB or more with an S/N value, and shortening for 2ms or 
more can be aimed at in channel change convergence time. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the PLL circuit constituted from a conventional phase-comparison circuit 
mentioned above, there is a problem on which the reaction of a system becomes slow to the phase contrast near the dead 
zone. 

[0017] For example, fR flP When the case where received and it becomes early for 12ns is assumed, it comes to be shown 
in drawing_7 . In the state of the dead zone 0 of DZ = "0", it is an output Ql. Vt It can put at about 12ns and the time it is 
over is PD. Although "1" is outputted for 12ns as a signal a dead-zone 10ns [ of DZ = T' ] state - output Ql Vt about 2ns 
of time to exceed - becoming - PD As a signal, for 2ns continues but the rate of the integration voltage value change 
which controls VCO which lets a loop filter pass boils "1" dully. 

[0018] If the property of this phase comparison is shown in drawing, it will become like drawing_8 . fR fP Since the time 
which sees relatively and is deleted in 10ns for the dead-zone setup becomes small when phase contrast is large, although 
influence decreases, the sensitivity as a remarkable system deteriorates near the dead zone. 

[0019] Specifically, although it is convenient to change to near shift frequency at the time of the change of the oscillation 
frequency of a PLL circuit, alignment near a convergence value is affected and there is a trouble which the phenomenon in 
which vibration drags on to a convergence value tends to produce. 

[0020] The purpose of this invention is offering the PLL circuit which enabled stable synchronous convergence, preparing a 
dead zone at the time of a phase comparison. 
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MEANS 



[Means for Solving the Problem] They are the time constant circuit which is the PLL circuit which includes an armature- 
voltage-control oscillation means, a phase-comparison means make the phase comparison of this oscillation output- 
frequency signal and external oscillation signalling frequency, and a control-voltage generation means generate the control 
voltage of the aforementioned armature-voltage-control oscillation means according to this phase-comparison output 
according to this invention, and the aforementioned control- voltage generation means carries out as an input in a delay 
means to by_which the aforementioned phase-comparison output is delayed, and the aforementioned phase-comparison 
output, and the output of the aforementioned delay means. When the output state of the aforementioned time constant 
circuit is latched and the output of the aforementioned delay means disappears, the PLL circuit characterized by being 
constituted including a latch means to cancel this latch state so that the aforementioned control voltage may be generated 
using this latch output is obtained. 
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EXAMPLE 



[Example] It explains in detail, referring to a drawing about the example of this invention below. 
[0023] Drawing 1 is the block diagram of the example of this invention, and is reference frequency fR. The output of 
generated VCO 1 turns into one input of a phase comparator 3. Frequency fP which carried out dividing of the oscillation 
frequency of VC07 to the other inputs of this phase comparator 3 with the counting-down circuit 2 The signal is impressed. 

[0024] It is the lead signal PD of the pulse width according to the phase contrast from a phase comparator 3. It is behind, 
Signal PU is outputted and it is inputted into filter circuits 4a and 4b, respectively. These filter circuits 4a and 4b are 
circuits of the feature portion of this invention, and the one example is shown in drawing 2 . They are PD and PU, a dead 
zone being set up in these filter circuits 4a and 4b. Phase contrast signals RU and RD with which pulse width (phase 
contrast information is included) does not change It is generated. 

[0025] These phase contrast signals RU and RD It becomes the control voltage of VC07 by being inputted into a loop filter 
6 and finding the integral through the charge pump 5. 

[0026] The output of this VC07 serves as local oscillation frequency in a receiving system, change instructions of a 
receiving channel are answered, the oscillation frequency fR of reference frequency VCO 1 and the division ratio of the 
program divider 2 are controlled, and the PLL frequency synthesizer is constituted. 

[0027] Drawing 2 (A) and (B) are each example circuit diagram of the filter circuits 4a and 4b of drawing 1 . First, if 
drawing 2 (A) is referred to, it is the lead signal PU. It is inputted into delay circuit 1 la and time constant circuit 10a, 
respectively. The delay output of delay circuit 1 la turns into a clocked into of D-FF13a which constitutes latch circuit 12a. 
[0028] The output of time constant circuit 10a turns into a base input of PNP transistor 15a which constitutes latch circuit 
12a, and the emitter output of this transistor 15a turns into one input of OR-gate 14a while turning into a data input of D~ 
FF13a. The delay output of delay circuit 1 la is impressed to the other inputs of this OR-gate 14a, or the output is the reset 
input of D-FF13a. And the reversal Q output of D-FF13a is RU. It becomes. 

[0029] Drawing 2 (B) is the delay signal PD. Although it consists of delay circuit lib, time constant circuit 10b, and latch 
circuit 12b concretely also about the side The polarity of the power supply line of time constant circuit 10b and the polarity 
of transistor 15b in a latch circuit progress, and it is Signal PU. It has become contrary to a side. Moreover, the collector 
output of transistor 15b is inverted in inverter 16b, and is the data input of D-FF13b, and one input of OR-gate 14b. 
[0030] Drawing 3 is each signal wave form view showing operation of the circuit of drawing 2 (B), and is fR. fP When it 
receives and a phase is overdue, it is the delay signal PD. Two PDs from which it is a thing at the time of being outputted, 
and it is behind in this example, and a degree differs The pulse is shown. 

[0031] PD shown in (C) A pulse is changed into the loose wave (integration wave) of the standup shown in (d) with the 
time constant of time constant circuit 10b. This wave is the threshold Vt of transistor 15b. PD which is not attained By the 
pulse, transistor 15b does not turn on and, therefore, the data input signal (D input signal) from inverter 16b to D-FF13b is 
not generated. On the other hand, an integration wave is Threshold Vt. PD to attain By the pulse, transistor 15b is 
generated, as it turns on and a data input signal shows (e) from inverter 16b, and for this data input signal, an integration 
wave is Threshold Vt. It is generated until it becomes smallness. 

[0032] the clocked into of D-FF13b - PD a pulse - time tD only - **** delay PD shown in delayed (f) The pulse is 
supplied. Here, it is a time delay tD. Same [ in the time tM (refer to drawing (e)) to become settled with the time constant 
of time constant circuit 10b / almost ] or it is tM. tD If it selects to smallness a little, it synchronizes with the standup timin 
timing of a clock signal (delay pulse PD), and a data input signal is incorporated and latched to D-FF13b. 
[0033] Delay PD It is the filter circuit output RD which a latch state is reset and is shown in (g) as a result since D-FF13b 
will be reset by the output of OR-gate 14b, if a pulse falls. It will be obtained. 

[0034] Therefore, lead signal PD according to phase contrast Therefore, it is the threshold Vt of filter circuit 12b, without 
being inputted into the latter charge pump 5 by letting filter circuit 4b ( drawing. 1 ) pass depending on the degree of the 
phase contrast. Time tM to become settled It becomes a dead zone. 



[0035] phase-lead-lag-network signal PD exceeding a dead zone ******** ~ without the wave of the pulse changing, since 
there is no bird clapper dully like the former comparatively, the thing of the integration [ by which it is outputted to the 
charge pump 5 ] voltage value change which controls [ near the dead zone / come out and ] VC07 shown in drawing 4 as a 
phase-comparison property is obtained 

[0036] In addition, outputs RU and RD of filter circuits 4a and 4b PU and PD Receiving time delay TD If it attaches, it is a 
dead zone tlVL It can compare and ignore at the convergence time (order for 1 or less ms) demanded also as 100ns 
(10MHZ) or more than it at the time of the channel change of local oscillation frequency. 

[0037] Stopping at the circuit of drawing 2 only being shown in an example, it is clear for various circuit deformation to be 
possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the PLL circuit by this invention. 

[Drawing 2] It is the circuit diagram showing an example of the filter circuits 4a and 4b of drawing, 1 . 
[Drawing 3] It is each part operation wave form chart of the circuit of drawing 2 . 
[Drawing 4] It is the phase-comparison property view of the PLL circuit by this invention. 
[Drawing 5] It is the circuit diagram of the phase comparator of the conventional PLL circuit. 
[Drawing 61 It is each wave form chart of the circuit of drawing 5 of operation. 
[Drawing 7] It is each wave form chart of the circuit of drawing 5 of operation. 
[Drawing 8] It is the phase-comparison property view of the circuit of drawing 5 . 
[Description of Notations] 

1 Reference Frequency VCO 

2 Counting-down Circuit 

3 Phase Comparator 
4a, 4b Filter circuit 

5 Charge Pump 

6 Loop Filter 

7 VCO 

10a, 10b Time constant circuit 
11a, lib Delay circuit 
12a, 12b Latch circuit 
13a,13b D-FF 
14a, 14b OR gate 
15a, 15b Transistor 
16b Inverter 
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